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^ tflil^f-^y M7-^ t Jw-ttu-Pti/aiUii-SwtS: to 
l^SONET (Synchronous Optical NETwork) V W 

aSffl<oW«a yty h t *^*< 1 fc 1 £fc«:2 j£JLfc;fif 

i^o 40 



[1**510] 8»*«9t-*3^T, -f^7^-^«, 
[St*3Bl 2] »*S9, 1 O^fcfSl 1 K^T. iff 

mmmn, y^-M^ztiz&^nmmzm^^x, 

[»*Sl 3] hV-f&Mf&'T&V/u^jz/ 
?b, 1MkW7**y bV-?%m£.\zmWt'tZ>ti#><D 

»»i:-f--5 bVu^^^^tD^^/ h7-^ C/^^A 0 
^ ^ h !7 — ^ N f"^^ Vy-?<DTi<L<D*y h!7- 
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^^^^ m®ffii^mJE^TOD-r-5fc^cofntipmEE 

[0 0 0 1 ] 
[0 0 0 2] 

t^5»LAN^ii: iS»tSwit?LAN-> 20 

[0003] ^fc, *--^y y^ii:o^tii w*. 

^0l3^^^-^ 3 y n 9 9 0. 8. 2 7 
<7)y^U— Xj T\ tVl^xV ^^t^i^ga^ 

[0 0 0 4] v^^A — (D^th AN— <Dj£ 

5 8-P 2 6 J: 5iL *LAN^t 30 

[0 0 0 5] 

[0 0 0 6] OLAN^tS^ BiS^ilift/jr^oifft 

^ift^waia^^n/^&twtt. abb tiffin 

dSi^St^So 40 
[0 0 0 7] ®*fSi=:XllL AN«r#Ai-5»fi. SB^ 

[0 0 0 8] ®*»*>ei£*|^ t^Eil^i:^ 

[0009] ®mk<nmmmmi: 1 #<^**/w;i8as 

[0 0 10] ±Et**a«<Oi!8HS:j»Sti--5fe^t-. * so 



*r*fc3Ei»LAN*\ 

[0011] 

[0 0 12] _h|S*«^g(i. 

-tztttt&kim*-. -hfa^a^-^tb^i^Ttti 
2^jL^-rs 0 

[ooi3] jitaf-^y vv-jni. ^--y/uxh 
&Bmmm^£vmf$£ft. *^-^/hi:sonet 

(Synchronous Optical NETwork) Z7ls — J*ib*4zkvktStl 
[0 0 14] -kit* ^r7*y YV~$^ V7*v 

-?<nmxmmcom&&n?mm.mmk, w 

[0 0 15] JifEftSsV-feV Mi, ^fti" 

mi±&mn$tix, mm&^^-t 
[ooi6] s ibt;i x ft^^v^^ mi, mma*** 
[0017] -biaeaiafrtt. «#^^ir^ ht-^-r 

-f ✓ <^ - ^/u*5 J: t^lE^Mt 6 fc ^ ottJ&JI k «r« 

[0018] ea&awtt. ea6ffl^9^i-«»iffl 
[ooi9] ±e««ai*tt, 7u-a^mlt, e 
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[0 0 2 0] ±^>?7^-X^ ff«S:SSU S 
[0 0 2 1] tit". ^f^7i-7fl, llffl^^^ 

[0 0 2 2] 

U ^77^^-7'/Hl:SONET7l/-A^it 

[0 0 2 3] «Ej»K*ds«ft^-9-^*y h*- 

n ^ir v h ^sja s 5 & mm* x 

*7 7 ^^^-^lrMl»<^^^t*#6 0 

[0 0 2 4] 

[*»w] j^t, ^m^mmm^^^xmm^m^x 

[0 0 2 5] JEJLTlw3fi-<SSI;S6Mttx #3B9ltf>.* y h ? 

h7-^ AiwSiffl Lfc-M"?S><5c 

[0 0 2 6] 1. tVi^r^y^y h7-^ 

[0 0 2 7] £1\ ^ h7-^^^TAMl^o^ 

[0028] Hi 2 t^-t-HifcMWu tv^> ^ 1 m» 

g!2 2 £ rtbibS:«3IKi-S-l»«eS6ffi*7r>r^3 1 
^ *»(w*5^r. ±mMmmmW:2 2^Cb^ti^ti3\ 

^3 2<D&*\Zfflfc$fr&§kTfc<n#£BM&U2 3 
r*L&<£>ftK»£S«2 3^<b*;ft*ft5l#ffl$;ft53te:7 



^fcfi2^±^St^^-5ff^^^ir^ h 2 4 k%ffiPLZ> 
[0 0 2 9] i2tl^^t, ftfi*l3£B2 1 fi. j£«SN 

[0030] *gaa^S2 2 it «*ft »•& 

[0 0 3 1] £ Pj (C x STffi^ftBBiB»« 2 3 ft ffift 

[0032] ^^tir^i^ Tm*t>±mmti§ 
^frMfrhtix, mmMmu2 i^^^x^mm^m^ 

[0 0 3 3] r^J:5tw. j£«cJBd^e>SttS567r>f ^ 

£>£i£< ^ff^n^ir^ h 2 4f^^£;L^*Ut 

{*«««) *f*« t*-** BNMf) ^SS^t 

[0 0 3 4] 2. gft^ 

#:(;:* ^^r-r^oga^of^ffl(-o^rni3(Dsa7^i^^ 

[0 0 3 5] 2 1, 2 2*5^1^2 3(iHlt^Ufe*E 
30 j»»B-e*>-5 0 _h{i^*Sa^^B2 i*5£t*2 2 it z 

lic^lt, T^ft (Tffi*Sj) ir-t^ft (-hflcfir 

ft) <D&m<nyt7 r ^xmm-tZo tux, ^r^ifi 

5*lt ■tt^^^ir>' K 2 4^^T-^i6^tt^^X% ^ 
40 [0 0 3 6] **S, yt^~7'MZ&rtZ>7*4i/—^^'( 

[0 0 3 7] £X±<D£ o jMBi»Sr-t*S - ^ t- ^ 9 . 

50 5 0 
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[0 0 3 8] 3 . «&3Sft*»a 

[0 0 3 9] H4**!&Sft*««««Oft3Bt^y*^Ufc 

4 l^b'fcS'r — ^iiflLAN*Cfc5 0 CttfiFDDI 
(Fiber Distributed Data Interface) <E> 7" n ha/Hl'tf 
oTffiJKStbSo (S»^!7-^^x-^3 V 10 

4 l £jfcB«63£«2 3 ^^Mfft^FDD I /\s-zf& 

[0 0 4 0] r^tljo^tfj:, FDDItO^n 

[0041] r/u-zfB nm&nmmmm* 3 ^»sa^ 

[0 0 4 2] ^>-/7lW^74 21 i:^^422 
£jfcffl*j$S«2 3. 2 2. 2 U3&^THf#»^T 
A£r*8j$i-£ 0 20 

[0 0 4 3] 4 . ^i£^5£ 

[0 0 4 4] 0 5*i. 3t^r>r^fia6ffl^ifc#«Wt:s 

-ftT^S, SONET7U-A^tfcit$)^ 0 
[0 0 4 5] SONET7 1/-AH 155. 5Mbp 
s ^f£i^fi£l#1b, -fc«0»i«fi,S OH (Sonet Over H 
ead), VC-4 (e2S««W MfttthfoZo SONE 

FDD I LAN^lOOMbps, |]I^30Mbp 30 
s . MM (2B+D) j&S 0 . 144Mbps. h"*y\? 
>^ (gag) U VC-4rt-fr«#Ot&^?)OfirB«. 

d5p— ogS|KT*GaidST-# So SONET71/ 

**M^Hlifi^llB«tw*5v>Ttt. SONET71/- 
A^ffllT^^^ i<D7l/-AiM^rH^I 

[0 0 4 6] [Kl3tw*D^X. SONET7U-A(t ft 
Ki»3$tE2 3 (L3a) ^Itfta^ty h 2 44«[«3 40 

^ir>- h 2 4 h 2 4=>ftBE£M£B2 

3 (L3a) <!r^<[H]i-So Ch/Sr/u-^3 ^rt5o — 
Sr. ±fiWftffii»3SB 2 2 (L 2 a) =MfeBa63£«2 3 
(L3a) =*«Bfl«3S112 2 (L2a) =>ftBE*H3£B 2 
3 (L3b) =»jfeB«S36B2 2 (L2a) P^T^Mb] 

*SB^g2 1 (LI) =>*Sft&Sgg2 2 (L2a) => 
*K«UKfi2 1 (LI) =MBIB*3S«2 2 (L2b) => 
£fcK*li£B2i (Ll) — ^1 ^t^c 



[0 04 7] tSoT, SONET7l/-^tlV7t°y^ 

[0 0 4 8] ®2B + D 

2 1 (Ll) fi, PBXfflS^aMBSrft 5 ^ 
ffo -a£«J&*k*5 S O NE T V U — JxfofD 2 B + Dr 
— fcVVfV> / ^^SONET7 1/" i*F*)CD2B 

+ d — ^ 60 x^f - # com^t& X_ 0 o — 

TflC^ftiBiiaSSa 2 2*3 it* 2 3 ^tt-ettx SONE 

[0 04 9] -Tft;b*>. Wx.tf*Sa«K«2 3fi, 
^[p]Xii. — 7" 2 £ri<5<[Hl"f~£> SONET7 U — J*fa(D 
2 B+Df-^^^) dbbT. /U-^3^:^[Hli-5SO 
NET7 U-AF^]^2 B + Df-^fW^«^I 
U — ^> -h^ftT^ />-^3OTt5SONE 
Aft(7)2B + D^— ^£r&<9£BUT. fr—*?2 
SrjSIU-t" -5 SONET7 A|*|<Z> 2 B + Df-^W 

[0 0 5 0] ©LAN 

LANWJ; 5 tvi^-r ^^rto— h7-^ 
^ilt^i^^ #l;ttf. 2MBJMSB2 3 (L3 
a) ii^coj: 5 I:(t3 0 

[0 0 5 1] FDDI/^ll £l£«t3£B2 3 (L3 
a) i:«JS^ffffll=^ir^h 2 4 fCn— */H^JgJ*S 
«ot, ^ga^i^g2 3 (L3a) »±ffi— fiF 

[0 0 5 2] Z.<Dtztb^ FDD I rt<Of»«««^fc<^« 

it#=t^ir^ h 2 4^Lt, jR£Jg3$B2 3 
(L3a) O^^yt-h «r!!)5SU 

[0053] 5. mmsLmu<omf&&£xfi*mj7&; 

ZZX&4. t*Mlfca-^7/^FDDI LAN 

t. i&wftmsm (2b+d) ^^aat6-oo«- 
[0054] mi ^mmmmw 23 (l 3 a ) <^»^* 

[0 0 5 5] 01 i-*3^"C\ feiwasTfl^fa^-*'* 
*-e, 231 iii*/»«c«Slffi-efc<9, ±te#ISi£B 

5> 0 2 3 1 2fi^i^— AI^SStEIS-e&O. Arasas: 
toTSONET7l^-AJrB*t5. 23 13li^y 
^*Q;3ffl$"C*>9* SONET71/-A(^)SOHiI^ 
$Jitf>f V^SrfctM* F DD I f—? t 2 B+Df"^ 
^S^ffiU ^/^r^^L^-rSo 2 3 14(i#S 
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mJ7<D±^0^^]CO^^^^m^2 3 1 gd^feSitST 5 — 
^iSr^ #lLTVC-4iMt5o 2 315fl^y 
^tt-^SfS-C&'IK #l«2 3 14d^$lt5VC-4l: 
S O H It S O NE T 7 I/- A^Mf 6 B 2 3 

ffiw«SS:wi»«=t^ir^ h 2 4 K#«-s§-&#ffi»SM- 

[0 0 5 6] — 19^^00^— 1:1*3^ 
231 7(i*/««X*»f*>!!), T^ft^^^ 
ir^ h 2 4/^7^7^ ^&StfT. 3fc/«SlXtfe£?T 
5o 2 3 l 8fi^i^— AHMiaJ-cfcO, 7i/-AHfflS: 
i:otSONET7^Sr«KtSo 2319li^y 

-4^P>, FDDlf~^i:2B + Df-^^IU 
*ffl/Sff9 51U«:ff5o 2 3 2 0(i#fia5-C*>!9. 
^*QfS«|5 2 3 1 9^f)§lt57-^^, fdl^TtX^ 
3^*0(31815 2 3 1 3 ?5^§(t5f-^^ItTVC- 
4«rJKj*i"5 e 2 3 2 m^y^tt^SRT-fcfl, 
2 3 2 0^^^it5VC-4!CSOH&H-4USON 
ET7U-ix^Mt6, 2 3 2 2|if^/3t»t 

*> , ««c/*««s:ite i,x h{±<DMmmmm 2 3 

[0 0 5 7] £/c. ^^-Jg«-T?<05HE/*i»(7)fllriiSr 

*SS^©^»^ (^2) HT^to 
Wfi, |£!8coJ;5l-> IMfi*l1SB^rtSRl-2 3 2 30)* 
/««*»SP t , 2 3 2 4 <o Sr«SSR»t 

[0 0 5 8] FDDl7-^^2B+Dr-^^ 
[0 0 5 9] */f^M 2311 as±fi8fcK 

2 3 1 2^ J^nM^t oX. SONET7 U — J* 
&SS**-£o ^y^*&a«fP2 3 1 3^SOH^tt6^ 
-fy^i:l<5^tf-^ (C:t(i2B + D£D^) 

fc-h- (F/R) f^^S^T, Ji^^^trJfTilUU 

T*ttx 2B + Dr- ?l**m (F) -efe-So 
[0 0 6 0] ■^K-ttTtJ^lpJO^-^filftM^ 
ffiifMfctf>fcto2B + D^— LXl^o Mxlt 
ttr^U^J; 5(wftliid5^*n'Ci^»&tt2B + Dt» 

[0 0 6 1] — ±9^[pJT*tt. > h24 

^^b*fi-§-*S*+53t/e«.Slft95 2 3 17. 7 U-A 
IrISIM 2 3 18 ^±i£coT »9 ^rr°] mWk(Dmm%ft b • 

Tfi/^yiiFDDI LAN£«fflSB (2B + D) t 



10 

^Itl/^o FDD I LANf**ffitt 

3SB2 3rt-eTt)*[pjtwjr!£)SU — ^fSffl (2 b 

+ D) f*. ±9*|pl(Cct>)ttStt-C»ttTt^<o t^oX, 
^S/^*QfS95 2 3 19fiFDDI^ 2 B + D££5x8tL 
FDD Ir-^(iT^^1^2 3 1 4« 
U 2 B + Df- *&±*)J7fa<D&mU2 3 2 OK* 
i- 0 ::t\ 2 B + D? — & x FDDlf-^W^l/ 

yf— hje^f±, -ttt^tu y tr- h (r) . 
(f) tm^^tix^^> 0 

10 [0 0 6 2] 3 M^T!)^t:IU #m^2 3 14 
^^^*0f3ia5 2 3 1 3 5 2B + Df-^ 

ffi^±^«^Sai2 3 1 9^f)S(i-6FDD 
lT-^^#lLt, VC-4^Mt5o SOH# 
5-815 2 3 1 5H #figi52 3 1 4^P>SttSVC-4 
Cl N SOHW4USONET7l/-A^Mlt, 
«St/3teX»8l5 2 3 1 6^/«MSLT, Tf£ 
oft«=^ir^N 2 4(-*m#*^iasaSEi-5o 
^(D#lffi2 3 2 0, SOHt^»2 3 2 1, MM./ 
5tS**FP2 3 2 2fi_t^bfcfRl#(7)^S$rff 5 0 

20 [0 0 6 3] i^J:9^ ^Wim SONET7 

£(-£19, ^[^.tf. FDD I LANHiia»^f23 

(2B + D) ttftBajgSU£B2 3*^U-CJ£«H^s/ h 
!7-^Sr«Ki-e#-5c *HJB«-ett. FDDIL 

a n fift t /hs * o - # /u^mmxmmi- & m % ^ u /c 

[0 0 6 4] i-fefc)t>. H3(w*3t>-C. (a) 
123 (L3a) (F) , «£ffil£gB 2 2 (L 

so 2a) T-±9=>T?>0f?>3El, (R) , t-TZ>ZkX\ 7 
pT^IIFDD I L AN^r/Atf Z>Z.tti*Xt< 6 a 

[0 0 6 5] (b) £fbt-, Ztll^tUZL. 1&<V7vTX 
tFDDI LANML ( jfegEffilKB 2 2 (L2 
b) £JIT^S/M7-^) , :^«iFDDI LA 

^se^@2i, ftga^^B2 2 a 

2 a) x *S^^g2 2 (L2b) K^FDDI 
LAN^lilt, ^ga^S2 2 (L2a) 
BBjK$SB2 2 (L2b) {-^l/^T. JiFDDI LA 
Ni:S^FDD I LAN^^WJt^IU^tU 

[0066] e. ^v?tt$-mm 

3 14. ^s/^*Qf®ffl5 2 3 1 3*5<t^y^##8l5 2 3 
1 5©«fi8(7)lMS:^t« 

[0 0 6 7] a9W#lS2 3 14II*i^X, 2 3 14 
lfS, FIFO (First In First out) 05 * ^ !J "Cft> 
9, Tf9*[p]^^y^«!iSS5 2 3 1 3 J:?)Bi>9tBSttfc 
— ^£S&1-£o 2 3 1 4 211 FIFO^^yt 
so *>!9, -h9*[6j(7>^s/^«!f3ffi«2 SlSJz^ffil^m^tt 
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[0 0 6 8] F I FO 2 3 1 4 1 $o&tf2 3 1 4 2 fi, 
=» > h a— /u^^— /u Kt^— ^ K^fettSo 
= ^ hm— /W7>f — Ktwfi. — ^y^^g^2 3 1 3^)^ 
fc^WW-fleoT. x-^WSBJ&fifcfitwttS (Start) 
dSirs/hSix, J^TffiBl-fiE (End) ^yhSix 
6o S £E^j&>;:**Lfc7 f — *:7>f — /u KKEu 

[0 0 6 9] ■7 f — ^^^-/U K^Jfcgg, i"*t>*>. 

btufc#-§-*s»^^tbS 0 fc.i2.tf. IH5(^SONET^ 
U-^o-^-/ fc 0 >^Xfc£ £ , FDDIflff 1, SbPJ 
te#^-2 v 2 B+D(*S-&3 fc*46^tffil/\ 
[0070] 2331 Itira^tfo <9 . H 5 CO S O 

JRtt»3£S&2 3 3 If*, ^f+^flJ2 3 1 SrtJrtSo 

^t)U<fi, ^s/^ft^SiS2 3 1 50^«fR(w»oXt«t 

[0 0 7 1 ] H 9 fr^-f J: 5 JRtt*S8R 2 3 3 11: 

tt. mam^t* ignm&mmmzwtz 20 

f/r w/y t. ra«*fcj;tw>f 
a** fepj^c^K^stbTi/^So f»«sat*4. 

t*3*atffc6o jK^v^h VC-4ft<Z)#*«f 
R t d ^ <0*ga^£§B 2 3 £ 9 . TtiWlMfliRKB. 

/y e- k^w«(zdc ixfcs. «fflut^4i^ 

fi, F/R£r (N) t^^Xh£\<\ -ttefrh, #*IB 
<£>««£\ S ONE T 7 1/- J* ft<Dffij£<D Wrffifctt^ir 

s^itcij; *k o^<z>£ia*i«B^x*iMi s **«> 

[0 0 7 2] £fc. — s^{+§-g|$2 3 1 Srtfcjol^X 
fi. 2 3 1 5 2tt/^7rT-fe*), SONET7U-A 

^M^tti/^c 2 3 1 5 1 fir Ku-**K>f >^fffl» 
ffiX*> <9 . JRttftSffl 2331, FIF023141& 40 
J:t^2 3 1 4 2Sr#fi8U*36Se> % /<y7r 2 3 1 4 2i 

[0 0 7 3] J^T\ HiT^L7ti^l^J:^[^3(C^tt5» 
SBttl3£B2 3 (L3a) do'^XSr, fjiax El 9 

9#iR]xy e- h^tt^^-^FDD i oi^t$)5 0 

[0 0 7 4] H 3 ftgE&KB 23 ( L 3 a ) <DT 9 
S£oX, Mf^2 3 3 1 }i, -h^>^. tif#ife3. # so 
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*5j;{*y tf— h (R) > #-§-1 ©FDD I (Dtfjls 

3:fcJ;tWi» (F) . ##3<D7K-r^, f»*ft, i^: 

[0 0 7 5] ^y?mm&2 3 1 3Xfi. tfSONE 

^-^zcy r<£>#««0>*&* t) Sr*n5o ^?t> ^ti^ 

JfeBB (S) *3«tt/J»T (E) #««oifeffl{c 
fiB-r-5+m/y t°- h (F/R) id. * 

«*<btf#fi;«i5 2 3 i 4K, y t°- hfte>tf#a:fflJ2 3 

2 0C, #f»»7*-*§:<EaM-5o FIF023142 
t^*±. _h(9^Tf^^^^y^35 2 3 1 9^i£ibtbfcF 
DDI7-^^ SS^5o — Jj. FIF02 3 1 4 
lCfi v 2B + D7 f -^^y^ftl2 3 1 3^&j£?) 

[0 0 7 6] r K^*3tf^^*fH4W9S2 315111 JK 
ttRsaiS 2 3 3 1 Lx /<y7r 2 3 1 5 2l:, S 

ONET7I/-AS^y t°y^f5 0 

[0 0 7 7] £1\ JRttKSSR 2 3 3 1 <D#-§- 1 x V tT 
- hc7) (R) £r x /^;772 3 1 5 2i^tei^U, o#~ 
F I FO 2 3 1 4 1 *3J:t/F I FO 2 3 1 4 2 tf> S 

2 3 1 5 2<OSONET^U-A<^3Bf4fil-*iWi"5 

3 15 1 ftFDD I 7*—#<D&t&* "J*?5C*3*>E tTy h 
J: "9 . ^y77 2 3 1 5 2— (DfemZfeT-tZo 

[0 0 7 8] o#*C #^-2(D x KHU^-^fl Z.<DM 

ga^B2 3(DTitx^ ffiffiux^^^cox. Mtiffi: 

5^35 2 3 3 l^#-^-2 > &t>\ i>l,<n (N) 

77 2 3 1 5 2— ij£i£U ^^5^^-777^ 

^r^tcux. *>ttx*5< 0 mm^ #*3. (F) 

Jltt^^gf5 2 3 3 1 ^iy77 23 1 5 2 ^(giS 
U FIFO 23141 j&^fe, #-^-3(7)2 B+D^—^ 
«:»B»cteiSb. ^y772 3 1 52|:»ftt5c b 
X. JRttK^B2 3 3 1 cDtK-T ^^^r. ^y7 7 2 3 1 
52^)SOH W^*) t^t6l^i-J:oT, S 
ONET7 U— -Afi^^-^e o 
[0 0 7 9] **3. #IKSBIk»B^A1£R£ffi^f^ F 
/RO««fc^«r«o-C^S r t i: U 
aK-O'^iSjlt/W**^ if#$£§4 OiCXf+^-T^^ 

K£ffi^**^*< -f-S C ^X# S 0 

[0 0 8 0] 7. FDDU7- l >3y 
ofl:, |ff«iS4 0 ©TFDDI^7-> 3 y^f 
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